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Introduction 



A Warning 

To avoid shock or injury, do not perform the verification tests 
or calibration procedures described in this manual unless you 
are qualified to do so. 

The information provided in this document is for the use of 
qualified personnel only. 



Caution 

The 187 & 189 Multimeters contain parts that can be damaged 
by static discharge. 

Follow the standard practices for handling static sensitive 
devices. 

The information in this manual deals with the Fluke Models 187 & 189 True RMS 
Multimeters, (hereafter referred to as “the meter”). Information provided includes: 

• Precautions and safety information 

• Specifications 

• Basic maintenance (cleaning, replacing the battery and fuses) 

• Performance test procedures 

• Calibration and calibration adjustment procedures 

• Accessories and replaceable parts 

For complete operating instructions, refer to the Model 187 & 189 Users Manual located 
on the 187/189 CD ROM. 

Contacting Fluke 

To order accessories, receive assistance, or locate the nearest Fluke distributor or Service 
Center, call: 

USA: 1-888-99-FLUKE (1-888-993-5853) 

Canada: 1 -800-36-FLUKE (1-800-363-5853) 

Europe: +31 402-678-200 

Japan: +81-3-3434-0181 

Singapore: +65-738-5655 

Anywhere in the world: +1-425-446-5500 

Address correspondence to: 

Fluke Corporation 
P.O. Box 9090, 

Everett, WA 98206-9090 
USA 



Fluke Europe B.V. 
P.O. Box 1186, 

5602 BD Eindhoven 
The Netherlands 



Visit us on the World Wide Web at: www.fluke.com 
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Precautions and Safety Information 

AWarning 

If this product is used in a manner not specified by the 
manufacturer, the protection provided by the equipment may 
be impaired. 

Read the “Safety Information” page before servicing this product. 

In this manual, a Warning identifies conditions and actions that pose hazard(s) to the 
user; a Caution identifies conditions and actions that may damage the Meter or the test 
instruments. 

International Symbols 

International symbols used on the Meter and in this manual are explained in Table 1 . 



Table 1. International Symbols 



Symbol 


Meaning 


Symbol 


Meaning 




Alternating current 


J_ 


Earth ground 


— 


Direct current 


-E3- 


Fuse 




Alternating or direct current 


Ci 


Conforms to European Union 
directives 


A 


Refer to the manual. Important 
information. 


<§ 


Conforms to relevant Canadian 
Standards Association directives 


Ttv\W3 

9 PRODUCT I ( p J 
^^LSERVICE 


Inspected and licensed by TUV 
Product Services. 


m 


Double insulated 




Battery 




Underwriters Laboratories, Inc. 


> 


Conforms to VDE Standards 
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Safety Information 
A Warnings and Precautions 

To avoid possible electric shock or personal injury, follow these guidelines: 

• Do not use the Meter if it is damaged. Before you use the Meter, inspect the case. 
Look for cracks or missing plastic. Pay particular attention to the insulation 
surrounding the connectors. 

• Inspect the test leads for damaged insulation or exposed metal. Check the test 
leads for continuity. Replace damaged test leads before you use the Meter. 

• Do not use the Meter if it operates abnormally. Protection may be impaired. When 
in doubt, have the Meter serviced. 

• Do not operate the Meter around explosive gas, vapor, or dust. 

• Do not apply more than the rated voltage, as marked on the Meter, between 
terminals or between any terminal and earth ground. 

• Before use, verify the Meter’s operation by measuring a known voltage. 

• When measuring current, turn off circuit power before connecting the Meter in the 
circuit. Remember to place the Meter in series with the circuit. 

• When servicing the Meter, use only specified replacement parts. 

• Use caution when working above 30 V ac rms, 42 V peak, or 60 V dc. Such 
voltages pose a shock hazard. 

• Avoid working alone. 

• When using the probes, keep your fingers behind the finger guards on the probes. 

• Connect the common test lead before you connect the live test lead. When you 
disconnect test leads, disconnect the live test lead first. 

• Remove test leads from the Meter before you open the battery door. 

• Do not operate the Meter with the battery door or portions of the cover removed or 
loosened. 

• To avoid false readings, which could lead to possible electric shock or personal 
injury, replace the batteries as soon as the low battery indicator ( 9 ) appears. 

• Use only type AA batteries, properly installed in the Meter case, to power the 
Meter. 

Caution 

To avoid possible damage to the Meter or to the equipment under test, follow these 

guidelines: 

• Disconnect circuit power and discharge all high-voltage capacitors before testing 
resistance, continuity, diodes, or capacitance. 

• Use the proper terminals, function, and range for your measurements. 

• Before measuring current, check the Meter's fuses and turn power OFF to the 
circuit before connecting the Meter to the circuit. 
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Specifications 

Accuracy 

Accuracy is specified for a period of one year after calibration, at 18 °C to 28 °C (64 °F 
to 82 °F), with relative humidity to 90 %. Accuracy specifications are given as: 

± ( [ % of reading ] + [ number of least significant digits ] ) 

AC mV, AC V, AC pA, AC mA, and AC A specifications are ac-coupled, true rms and are 
valid from 5 % of range to 100 % of range. AC crest factor can be up to 3.0 at full-scale, 6.0 
at half-scale, except the 3000 mV and 1000 V ranges where it is 1.5 at full scale, 3.0 at half- 
scale. 



Feature Summary 



Feature 


Description 


Dual Digital Displays 
Analog Bar Graph 


Primary: 50,000 counts 

Secondary: 5,000 count 

Bar graph: 51 segments, updates 40 times/second 


Backlight with 2 brightness levels 


Bright white backlight for clear readings in poorly lighted areas 


Fast Autorange 


Meter automatically selects best range - instantly 


AC+DC true rms, ac rms specified 
to 100 kHz 


Choices for AC only, AC and DC dual display, or AC+DC 
readings 


dBm, dBV 


User selectable impedance references for dBm 


AutoHOLD 


Holds readings on display 


Continuity / Open test 


Beeper sounds for resistance readings below threshold, or to 
indicate a momentary open circuit 


Fast Bar Graph 


51 segments for peaking and nulling 


Duty cycle / Pulse width 


Measure signal on or off time in % or milliseconds 


MIN MAX Mode 


Record maximum, minimum, and average values. 
24-hour clock for MAX or MIN, elapsed time for AVG. 


FAST MN MX with 24-hour time 
stamp 


FAST MN MX captures peaks to 250 psec. 


Closed-Case Calibration 


No internal adjustments needed 


Battery / Fuse Access Door 


Battery or fuse replaceable without voiding calibration 


Hi-lmpact Overmolded Case 


Protective holster features 
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Basic Specifications 



Basic Specifications 



Function 


Ranges/Description 


DC Voltage 


0 to 1 000 V 


AC Voltage, true RMS 


2.5 mV to 1 000 V - 1 00 kHz bandwidth 


Basic Accuracy 


DC voltage: 0.025 % 
AC voltage: 0.4 % 


DC Current 


0 to 1 0 A (20 A for 30 seconds) 


AC Current, true RMS 


25 pA to 1 0 A (20 A for 30 seconds) 


Resistance 


0 to 500 M£2 


Conductance 


0 to 500 nS 


Capacitance 


0.001 nF to 50 mF 


Diode Test 


3.1 V 


Temperature 


-200 °C to 1 350 °C (-328 °F to 2462 °F) 


Frequency 


0.5 Hz to 1000 kHz 


LOGGING Intervals 
(Model 189 only) 


At least 288 intervals may be stored. Up to 700 unstable event values (see 
AutoHold) are automatically added to LOGGING memory for viewing only 
through optional PC software. Additional intervals will be logged up to 995 if 
the signal is stable. 


SAVE Readings 
(Model 189 only) 


Up to 1 00 readings may be saved by the user in a memory separate from 
LOGGING memory. These readings may be viewed using VIEW MEM. 
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Detailed Accuracy Specifications 

Accuracy is specified for a period of one year after calibration, at 18 °C to 28 °C (64 °F 
to 82 °F), with relative humidity to 90 %. Accuracy specifications are given as: 

± ( [ % of reading ] + [ number of least significant digits ] ) 

AC mV, AC V, AC pA, AC mA, and AC A specifications are ac coupled, true rms and 
are valid from 5 % of range to 

100 % of range. AC crest factor can be up to 3.0 at full-scale, 6.0 at half-scale except the 
3000 mV and 1000 V ranges where it is 1.5 at full scale, 3.0 at half-scale. 





Accuracy 


Function 


Range 


Resolution 


45 Hz- 
1 kHz 


20 Hz- 
45 Hz 


1 kHz- 
10 kHz 


10 kHz- 
20 kHz 


20 kHz- 
100 kHz 


AC mV 1 2 


50.000 mV 


0.001 mV 


0.4 % + 40 


2 % + 80 


5 % + 40 


5.5 % + 40 


15% + 40 


500.00 mV 


0.01 mV 


0.4 % + 40 


2 % + 80 


5 % + 40 


5.5 % + 40 


8 % + 40 


3000.0 mV 


0.1 mV 


0.4 % + 40 


2 % + 80 


0.4 % + 40 


1 .5 % + 40 


8 % + 40 


AC V 12 


5.0000 V 


0.0001 V 


0.4 % + 40 


2 % + 80 


0.4 % + 40 


1 .5 % + 40 


8 % + 40 


50.000 V 


0.001 V 


0.4 % + 40 


2 % + 80 


0.4 % + 40 


1 .5 % + 40 


8 % + 40 


500.00 V 


0.01 V 


0.4 % + 40 


2 % + 80 


0.4 % + 40 


Not 

specified 


Not 

specified 


1000.0 V 


0.1 V 


0.4 % + 40 


2 % + 80 


0.4 % + 40 


Not 

specified 


Not 

specified 


dBV 


-52 to -6 


0.01 dB 


0.1 dB 


0.2 dB 


0.5 dB 


0.5 dB 


1.4 dB 


-6 to +34 


0.01 dB 


0.1 dB 


0.2 dB 


0.1 dB 


0.2 dB 


0.8 dB 




+34 to +60 


0.01 dB 


0.1 dB 


0.2 dB 


0.1 dB 


Not 

specified 


Not 

specified 



1 . For the 5,000 count mode, divide the number of least significant digits (counts) by 1 0. 

2. A residual reading of 8 to 180 digits with leads shorted, will not affect stated accuracy above 5 % of range. 





Accuracy 


Function 


Range 


Resolution 


45 Hz- 
1 kHz 


20 Hz- 
45 Hz 


1 kHz- 
20 kHz 


20 kHz- 
100 kHz 


AC pA 


500.00 pA 


0.01 pA 


0.75 % + 20 


1 % + 20 


0.75 % + 20 


6 % + 40 


5,000.0 pA 


0.1 pA 


0.75 % + 5 


1 % + 5 


0.75 % + 1 0 


2 % + 40 


AC mA 


50.000 mA 


0.001 mA 


0.75 % + 20 


1 % + 20 


0.75 % + 20 


9 % + 40 


400.00 mA 


0.01 mA 


0.75 % + 5 


1 % + 5 


1 .5 % + 1 0 


4 % + 40 


AC A 


5.0000 A 


0.0001 A 


1 .5 % + 20 


1 .5% + 20 


6 % + 40 


Not specified 


10.000 A 1 


0.001 A 


1 .5 % + 5 


1 .5% + 5 


5 % + 1 0 


Not specified 



1 . 10 A continuous up to 35 °C, less than 10 minutes 35 °C to 55 °C. 20 A overload for 30 seconds maximum. 
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Accuracy 


Accuracy Dual Display AC or AC+DC 3 


Function 


Range 


Resolution 


DC 


20 Hz- 
45 Hz 


45 Hz- 
1 kHz 


1 kHz- 
20 kHz 


DC mV 


50.000 mV 


0.001 mV 


0.1% + 20 


2 % + 80 


0.5 % + 40 


6 % + 40 


500.00 mV 


0.01 mV 


0.03 % + 2 


3000.0 mV 


0.1 mV 


0.025 % + 5 


2 % + 40 


DC V 


5.0000 V 


0.0001 V 


0.025 %+ 10 2 


50.000 V 


0.001 V 


0.03 % + 3 2 


500.00 V 


0.01 V 


0.1 % + 2 2 


Not specified 


1000.0 V 


0.1 V 


0.1 % + 2 2 


Not specified 


DC pA 


500.00 j.iA 


0.01 pA 


0.25 % + 20 


1 % + 20 


1 .0 % + 20 


2 % + 40 


5,000 pA 


0.1 pA 


0.25 % + 2 


1 % + 1 0 


0.75 % + 1 0 


2 % + 40 


DC mA 


50.000 mA 


0.001 mA 


0.15%+ 10 


1 % + 20 


0.75 % + 20 


2 % + 40 


400.00 mA 


0.01 mA 


0.15% + 2 


1 % + 1 0 


1 % + 1 0 


3 % + 40 


DC A 


5.0000 A 


0.0001 A 


0.5%+ 10 


2 % + 20 


2 % + 20 


6 % + 40 


10.000 A 1 


0.001 A 


0.5 %+ 2 


1 .5 % + 1 0 


1 .5 % + 1 0 


5 % + 1 0 



1 . 10 A continuous up to 35 °C, less than 10 minutes 35 °C to 55 °C. 20 A overload for 30 seconds maximum. 

2. 20 counts in dual display DC or AC+DC. 

3. See AC conversions notes for AC mV and V 



Function 


Range 


Resolution 


Accuracy 


Resistance 1 


500.00 il 


0.01 il 


0.05 % + 1 0 3 


5.0000 kil 


0.0001 kil 


0.05 % + 2 


50.000 kil 


0.001 kil 


0.05 % + 2 


500.00 kil 


0.01 kil 


0.05 % + 2 


5.0000 Mil 


0.0001 Mil 


0.15 % + 4 2 


30.000 Mil 


0.001 Mil 


1 % + 4 2 


100.0 Mil 


0.1 Mil 


3 % + 2 4 


500.0 Mil 


0.1 Mil 


1 0 % + 2 4 


Conductance 


50.00 nS 


0.01 nS 


1 % + 1 0 



1 . For the 5,000 count mode, divide the number of least significant digits (counts) by 1 0. 

2. For relative humidity greater than 70 %, resistance accuracy is 0.5 % over 1 MQ and 2.5 % over 10 MtT 

3. Using relative mode (REL A) to zero residual reading. 

4. To ensure stated accuracy, switch to conductance mode and verify that the open circuit reading is less than 
0.10 nS. 
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